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2-Cyano-N'-[1-(2-hydroxyphenyl)ethyl- 
idene]acetohydrazide monohydrate 



Z = 8 

Mo Ka radiation 
IX = 0.10 mm" 1 

Data collection 

Bruker SMART IK CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
7U, = 0.981, T max = 0.983 



T = 298 K 

0.20 x 0.18 x 0.17 mm 



14877 measured reflections 
4994 independent reflections 
2551 reflections with / > 2a(I) 
R,„. = 0.060 
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Refinement 

R[F 2 > 2a(F 2 )} = 0.070 

wR(F 2 ) = 0.147 

S = 1.02 

4994 reflections 

329 parameters 

8 restraints 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.19 e A~ 3 

Ap mi „ = -0.18 e A~ 3 



Received 8 October 201 1 ; accepted 1 4 October 201 1 

Table 1 

Key indicators: single-crystal X-ray study; T = 298 K; mean o-(C-C) = 0.004 A; Hydrogen-bond geometry (A, °). 

R factor = 0.070; wR factor = 0.147; data-to-parameter ratio = 15.2. 
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The title compound, CiiHuNsCvF^O, was obtained by the 
reaction of 2-acetylphenol with cyanoacetohydrazide in 
methanol. The asymmetric unit contains two hydrazone 
molecules and two water molecules of crystallization. There 
is an intramolecular O— H- ■ N hydrogen bond in each 
hydrazone molecule. The crystal structure is stabilized by 
intermolecular N-H- ■ O, O-H- ■ O and O-H- ■ N 
hydrogen bonds. 

Related literature 

For the structures of hydrazones, see: Wang et al. (2011); 
Hashemian et al. (2011); Singh & Singh (2010); Ahmad et al. 
(2010). For compounds we have reported on recently, see: Li 
& Ni (2011); Li & Chen (2011). 
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Symmetry codes: (i) — x + |, y — j, — z + §; (ii) x — |, — y + §, z — j; (iii) x, y, z — 1; (iv) 
-x + i.y -i, -z +| (v) -x+ 1, -v+ 1, -z. 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QM2036). 




Experimental 

Crystal data 

CnHnf^OrHjO 
M, = 235.24 
Monoclinic, P2^/n 
a = 17.387 (3) A 



b = 7.576 (2) A 
c = 17.855 (3) A 
P = 90.962 (2)° 
V = 2351.7 (8) A 3 
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2-Cyano-iV- [l-(2-hydroxyphenyl)ethylidene] acetohydrazide monohydrate 



H. Li, P. Chen and Z. You 



Comment 



Recently, a great number of hydrazones derived from the reaction of salicylaldehyde and its derivatives with benzohydrazides 
have been reported (Wang et ah, 2011; Hashemiane?a/., 2011; Singh & Singh, 2010; Ahmad et al, 2010). As a continuation 
of our work on the hydrazones derived from cyanoacetohydrazide (Li & Ni, 20 1 1 ; Li & Chen, 20 1 1 ), in this paper, the title 
new hydrazone compound, (I), is reported. 

The asymmetric unit of the compound contains two hydrazone molecules and two water molecules of crystallization, 
Fig. 1. There is an intramolecular O — H--N hydrogen bond (Table 1) in the hydrazone molecule. The non-hydrogen atoms 
of the hydrazone molecules are approximately coplanar, with mean deviations from the least-squares planes of 0.107 (3) A 
for molecule A and 0.100 (3) A for molecule B. The crystal structure is stabilized by intermolecular N — H-O, O — HO, 
and O — H - N hydrogen bonds (Table 2, and Fig. 2). 



The title compound was obtained by the reaction of equimolar quantities (1.0 mmol each) of 2-acetylphenol with cyano- 
acetohydrazide in methanol. Single crystals suitable for X-ray diffraction were obtained by the slow evaporation of the 
solution containing the compound in open air. 



The water H atoms and the amino H atoms were located from a difference Fourier map and refined isotropically, with O — H, 
H— H, and N — H distances restrained to 0.85 (1), 1.37 (2), and 0.90 (1) A, respectively. All other H atoms were positioned 
geometrically and refined using a riding model, with C — H = 0.93-0.97 A, and with £/j S0 (H) =1.2 (1.5 for methyl group) 
times (7 eq (C). 



Experimental 



Refinement 



Figures 





Fig. 1. The molecular structure of (I), with atom labels and 30% probability displacement 
ellipsoids for non-H atoms. Intramolecular O — H -N hydrogen bonds are shown as dashed 
lines. 
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Fig. 2. The packing of (I), viewed down the c axis. Hydrogen bonds are shown as dashed 
lines. H atoms not involved in hydrogen bonding have been omitted. 



2-Cyano-iV'-[1-(2-hydroxyphenyl)ethylidene]acetohydrazide monohydrate 



Crystal data 




CnHnNaOz-HzO 


^(000) = 992 


M,- = 235.24 


D x = 1.329 MgnT 3 


Monoclinic, P2\ln 


Mo i&x radiation, A, = 0.71073 A 


a = 17.387 (3) A 


Cell parameters from 2383 reflections 


b = 7.576 (2) A 


6 = 2.3-24.5° 


c= 17.855 (3) A 


H = 0.10 mm -1 


(3 = 90.962 (2)° 


7=298K 


V= 2351.7 (8) A 3 


Block, colorless 


Z=8 


0.20 x 0.18 x 0.17 mm 



Data collection 



Bruker SMART IK CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
T min = 0.981, J max = 0.983 
14877 measured reflections 



4994 independent reflections 

255 1 reflections with / > 2a(7) 
R int = 0.060 



h = -22^22 

^ = -9^9 
/ = -22->21 



Refinement 



Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o{F 2 )] = 0.070 
wR(F 2 ) = 0.147 

S= 1.02 

4994 reflections 
329 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o- 2 CFo 2 ) + (0.0535P) 2 + 0.2161P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/a) max < 0.001 
Ap ma x = 0.19eA- 3 
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8 restraints Ap min = -0. 18 e A 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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U.UUoO ^l^J 




A A/i / 1 *r\ 


A (\(LC\ /")\ 

U.UOU (ZJ 


A AQ77 /I Q\ 

U.U3Z / yVo) 


A AA 11 /I /l\ 

U.UU1 1 yi-Q) 


A AA7Q /1 T\ 

U.UUZo 


A AA C A /1 *T\ 

U.UUjU (,1oJ 


^1 A 


A A*T AA / 1 Q\ 

u.uouu (iyj 


A AQ7 (X\ 

U.U5 / yj) 


A AT Q /TA 

U.U3o yZ ) 


A AA 1 /: (\n\ 

U.UUlo yl / ) 


A AA/1 c n c\ 

U.UU4J (1 D) 


A AA/1 A / 1 Q\ 

u.uuuy (lyj 


CO 


A AAA /"J\ 

u.uyu {d ) 


A A7A <")\ 

U.U /U (ZJ 


A ATT /T\ 

U.UJJ ^Z J 


A A1 7C /1Q\ 

u.uizj 


A AATT (\ Q\ 

U.UUZ3 ^1 oj 


A AAA 1 /I 7\ 

U.UUU 1 yi 1 ) 


ClO 


A AT 1 /")\ 

U.U / 1 (ZJ 


A A/T/1 /7\ 

U.U04 yz) 


A A c 7 /7\ 

U.U 3Z ^Z J 


a at i c n o\ 
U.UZ 1 J ^ Lo) 


a a 1 7/: /1 ~i\ 

u.u izo yv I ) 


A AA7C /1 A\ 

u.uu / j ^iyj 


C17 


A A A in f 1 *7\ 

0.0477 (17) 


A A/C 1 

0.061 (2) 


A ACT /1\ 

0.052 (2) 


A AA*7 /I /I C\ 

-0.0074 (15) 


A AAAT /1 C\ 

-0.0003 (15) 


A AA*7T / 1 0^ 

0.0073 (18) 


C18 


0.0392 (15) 


0.0393 (18) 


0.0414(18) 


0.0016(12) 


0.0012(13) 


0.0083 (14) 


C19 


0.0436 (17) 


0.098 (3) 


0.065 (2) 


-0.0001 (17) 


0.0098 (15) 


-0.010 (2) 


C20 


0.0498 (17) 


0.0450 (19) 


0.0383 (18) 


-0.0031 (14) 


0.0052 (14) 


0.0070 (15) 


C21 


0.0664 (19) 


0.057 (2) 


0.0404(19) 


-0.0009 (16) 


0.0021 (15) 


-0.0048 (16) 


C22 


0.074 (2) 


0.105 (3) 


0.049 (2) 


-0.012 (2) 


0.0000 (19) 


-0.021 (2) 



Geometric parameters (A, °) 



Nl— C7 


1.286 (3) 


C5— H5C 


0.9300 


Nl— N2 


1.381 (3) 


C6— H6 


0.9300 


N2— C9 


1.348 (3) 


C7— C8 


1.498 (3) 


N2— H2 


0.904(10) 


C8— H8A 


0.9600 


N3— Cll 


1.135 (3) 


C8— H8B 


0.9600 


N4— C18 


1.286 (3) 


C8— H8C 


0.9600 


N4— N5 


1.378 (3) 


C9— C10 


1.513 (3) 


N5— C20 


1.346 (3) 


C10— Cll 


1.457 (4) 


N5— H5 


0.901 (10) 


C10— H10A 


0.9700 


N6— C22 


1.115 (4) 


C10— H10B 


0.9700 


Ol— C2 


1.357 (3) 


C12— C13 


1.404 (3) 


Ol— HI 


0.8200 


C12— C17 


1.404(4) 


02— C9 


1.224 (3) 


C12— C18 


1.476 (3) 


03— C13 


1.362 (3) 


C13— C14 


1.383 (4) 


03 — H3A 


0.8200 


C14— C15 


1.372 (4) 


04— C20 


1.219 (3) 


C14— H14 


0.9300 


05 — H5A 


0.848 (10) 


C15— C16 


1.367 (4) 


05— H5B 


0.845 (10) 


C15— H15 


0.9300 


06 — H6A 


0.848 (10) 


C16— C17 


1.370 (4) 


06 — H6B 


0.843 (10) 


C16— H16 


0.9300 


CI— C6 


1.393 (3) 


C17— H17 


0.9300 


CI— C2 


1.405 (4) 


C18— C19 


1.498 (3) 


CI— C7 


1.480 (3) 


C19— H19A 


0.9600 


C2— C3 


1.392 (4) 


C19— H19B 


0.9600 


C3— C4 


1.373 (4) 


C19— H19C 


0.9600 


C3— H3 


0.9300 


C20— C21 


1.523 (4) 


C4— C5 


1.372 (4) 


C21— C22 


1.437 (4) 
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C4 — H4 


0.9300 


C5 — C6 


1.384 (4) 


P"7 \T1 MT 

C/ — JN 1 — JN2 


1Z1 .1 \1) 


r^o MO Ml 
Cy — JN2 — JN 1 


1 1 J. / (Z) 


pn mi ut 
Cy — JN2 — Hi 


123. U (ly) 


M1 Ml LI1 

JN 1 — JN2 — Hi 


1 1 y.y {ly) 


pi n M/1 MC 

C 1 5 — JN 4 JN 5 


1ZU.0 (Z) 


nrt \tc m/1 
C2U — JND — JN4 


11 /.4 (Z) 


\tc uc 
C2U — JN 5 — HD 


1 1 l.y (ly) 


M/1 MC TJC 

JN4 JND — HD 


iz4. / (iy) 


pt pi ui 
C2 — Ol — HI 


iuy.!> 


r^i 1 i~ii ui A 
CI i — Ui — Hi A 


1 no ^ 


TJC A PC TjrD 

HDA — OD — HDB 


111 /">\ 

111 (2) 


u/ a p./ I [/■ 13 
HoA — Uo — nob 


1 no /t\ 
lUo (2) 


p/r pi / ' ~) 

Co — CI — C2 


ini /t\ 
1 1 1 .2 (2 ) 


p/r pi -j 

Co — CI — C / 


1 on /t i 
12U.0 (2 j 


PT P1 P"7 

C2 — CI — C / 


1 TT 1 /T\ 

122.1 (2) 


pi n pi 
Ul — C2 — C3 


11/ / 

llo.o (i) 


A1 PI PI 

U 1 — C2 — C 1 


1T1 1 /T\ 
123.1 (2J 


pi n pi 
C3 — C2 — C 1 


12U.3 (3) 


p/t pi n 
C4 — C3 — C2 


12U.D (3) 


P/1 PI Ul 

C4 — C3 — Hi 


1 1 Ct H 

ny. / 


n pi TTQ 

C2 — C3 — Hi 


1 1 n "7 

ny. / 


PC P/1 PI 

CD — C4 C3 


1 TP C /I \ 

12U.D (3) 


PC P/1 TJ/1 

CD — C4 H4 


ny.o 


pi pyl TJ/1 

C3 — C4 H4 


lino 

ny.o 


p/i pc p/ 
C4 — CD — Co 


liy.3 (i) 


P/1 PC TJCP 

C4 — CD — HDC 


1 1/1 /I 

12U.4 


r*t. r^c usp 
Co — CD — HDC 


1 Tn /i 
12U.4 


r^c r*t. 

Cj — Co — C 1 


1 TT T /"I i 

122.2 (3 ) 


pc p/ u/ 
CD — Co — Ho 


lion 

iio.y 


pi p/r tt/t 

CI — Co — Ho 


1 1 o n 

iio.y 


Ml P"7 P| 

JN 1 — C/ — CI 


ii/i/; /t\ 
114.0 (2) 


Ml P"7 PO 

JN 1 — C/ — Co 


ni a /t\ 
124.4 (2) 


p| P"7 PO 

CI — C / — Co 


ni n /t\ 
121. U (2) 


P"7 PO UO A 

C / — Co — HoA 


1 nn c 

iuy.D 


P"7 PO HOD 

C/ — Co — HoB 


1 nn c 

iuy.D 


uo a po uor> 
HoA — Co — HoB 


1 no c 

iuy.D 


P"7 PO UOP 

C/ — Co — HoC 


1 nn c 

iuy.D 


TTO A PO TTOP 

HoA — Co — HoC 


109.5 


H8B— C8— H8C 


109.5 


02— C9— N2 


123.5 (2) 


02— C9— CIO 


122.5 (3) 


N2— C9— CIO 


114.1 (2) 


Cll— CIO— C9 


111.7 (2) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H 



C21 — H21A 


0.9700 


C21 — H21B 


0.9700 


P11 pin uipa 
Cll — C10 — H1UA 


1 nn i 

iuy.3 


pn p 1 n tt 1 n a 
cy — C 1 0 — H 1 UA 


1 nn i 

iuy.3 


P11 pin ui nn 

Cll — C10 — H1UB 


1 nn i 

iuy.3 


pn pin ui /id 
cy — C 1 0 — H 1 UB 


1 nn i 

iuy.3 


mnA pin ui no 
H 1 UA — C 1 0 — H 1 UB 


1 n"7 n 

iu/.y 


mi p 1 1 pin 
JN3 — Cll — C1U 


1 "7n a /i \ 
1 /y.4 (i) 


pn pn pn 
C13 — C12 — CI / 


1 1 / a n\ 
110.4 (i) 


pn pn pio 
C13 — C12 — Clo 


1 TT 1 /T\ 

122.3 (2) 


pn pn pio 
CI / — C12 — Clo 


1 T 1 T /T\ 

121.2 (2) 


m p 1 1 pi i 
Ui — C 1 3 — C 1 4 


1 1 n T /T\ 
11 1 .2 (2) 


m p 1 1 pit 
U3 — C 1 3 — C 1 2 


1 TT A n \ 

122.4 (i) 


pn pn pn 
C14 — C13 — C12 


1 Tn A /l\ 
12U.4 (i) 


pic pn pn 
C1D — C14 — C13 


i t i n n\ 
121.U (i) 


p| c A Ul A 

C1D — C14 — H14 


1 1 Q C 

ny.D 


pn pn ul /l 
C13 — C14 — H14 


1 1 n c 

1 iy.D 


pit pic pn 
Clo — C1D — C14 


1 Tn 1 n\ 
12U.1 (i) 


PU P1C TT 1 C 

C 1 0 — C 1 D — H 1 D 


1 Tn n 
12U.U 


pn pic tj 1 c 
C 14 — C 1 D — H 1 D 


1 Tn n 
12U.U 


pic pi/ pn 
C 1 D — C 1 0 — C 1 / 


1 1 n c n\ 
liy.D (i) 


P1C pi/ uu 
C 1 D — C 1 o — H 1 o 


1 Tn t 
12U.2 


pn pi/ uu 
C 1 / — C 1 o — H 1 o 


1 Tn t 
12U.2 


pi/ pn pn 
Clo — CI / — C12 


1 tt / n\ 
122.0 (i) 


pi/ pn un 
Clo — CI / — HI / 


1 1 o n 
llo./ 


pn pn un 
C12 — CI / — HI / 


1 1 O "7 

llo./ 


M/1 PIO PIT 

JN4 — Clo — C12 


1 1 C C /T\ 

11D.D (2) 


M/i p 1 o p 1 n 

JN4 — Clo — ciy 


1 T/1 T /T\ 

124.2 (i) 


pit pio pin 
C12 — Clo — ciy 


1 Tn T /T\ 

12U.2 (2) 


pio pin uinA 

cio — ciy — HiyA 


1 nn c 

iuy.D 


pio pin uinD 

cio — ciy — Hiyts 


1 nn c 

iuy.D 


uinA pin ui no 

h i yA — c i y — h i yt> 


1 nn c 

iuy.D 


pio pin uinp 

cio — ciy — Hiyc 


1 nn c 

iuy.D 


uinA pm ui np 

h i yA — c i y — h i yc 


1 nn c 

iuy.D 


t t 1 no pin TTinp 

h i y b — c i y — h i y c 


109.5 


P/1 PTP MC 

U4 — C2U — JNd 


124.1 (3) 


r\A PTn pt 1 
U4 — C2U — C2 1 


1 tt / n\ 
122.0 (i) 


MC PTP PT 1 

JN D — C2U — C2 1 


1 1 1 1 /T\ 

113.3 (2) 


PTT PT1 PTn 

C22 — C2 1 — C2U 


1 1 T C /T\ 

112.5 (3) 


PTT pt 1 T TT 1 A 

C22 — C2 1 — H2 1 A 


1 nn 1 

109.1 


C20— C21— H21A 


109.1 


C22— C21— H21B 


109.1 


C20— C21— H21B 


109.1 


H21A— C21— H21B 


107.8 


N6— C22— C21 


176.7 (4) 



H-A D-A D—H-A 
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06— H6B-N6 1 


0.84(1) 


2.17(2) 


2.975 (4) 


159 (3) 


05— H5B-03" 


0.85 (1) 


2.43 (2) 


3.120 (4) 


140 (3) 


06— H6A-04 m 


0.85 (1) 


2.06 (1) 


2.900 (3) 


173 (3) 


05— H5A -02 


0.85 (1) 


1.93 (1) 


2.777 (3) 


174 (3) 


N5— H5- -05 iv 


0.90(1) 


1.93 (1) 


2.820 (3) 


171 (3) 


N2— H2-06 v 


0.90(1) 


2.03 (1) 


2.905 (3) 


162 (3) 


03— H3A-N4 


0.82 


1.82 


2.534 (3) 


145. 


Ol— Hl-Nl 


0.82 


1.81 


2.528 (3) 


145. 



Symmetry codes: (i) -x+3/2,jM/2, -z+3/2; (ii) x-1/2, ->>+3/2, z-1/2; (iii) x,y, z-1; (iv) -x+l/2,jM/2, -z+3/2; (v) -x+1, -y+\, -z. 
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